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INTRODUCTION
Fixation is one of the processes in preparing histology and pathology. The process in fixation includes the selection of the materials, the concentration used, the method, and the length of time required. It is an area of research that continues to grow because it determines the results as expected.
The use of buffered formalin (BF) as fixation material was found by F. Blum in 1893 (Freudenthal, 1947) and has been used in common practice until now. BF is widely used because of its capability to hardening tissue without considering the size, the solubility in salt, and the capability to be used for various research purposes (Fish, 1896) . However, the use of this fixation material for an extended period will cause tissue damage and is not suitable for anatomy museum where which is stored in cold temperatures (Fish; Burke, 1933) .
The alternative fixation material that can be used to store specimens for a long period is alcohol. Alcohol has been used as a fixation material since 1922 by Freudenthal. His research was re-summarized in 1947 (Freudenthal) . In general, he recommended ethanol as a fixation material for all tissues and cells except for fat staining. The research continues to find the effect of alcohol on each tissue since 1957 (Jarrett & Hardy, 1957) . Then, in 1986, ethanol began to be investigated as fixation material for histochemical staining (Battifora & Kopinski, 1986) .
Ethanol is an alcohol group that is more widely used. Based on several studies, ethanol provides excellent protection for alkaline phosphatase enzymes, coir collagen, DNA, RNA, and lipases (Stafford & Atkinson, 1948; Jarrett & Hardy; Su et al., 2004) . Based on the research, some modifications of the technique to approve the continuous growth until now. However, none uses an electron microscope.
MATERIAL AND METHOD
This study utilized healthy male balb/c mice (Rattus norwegicus) as the experimental animals, weighing 200-300 g. The maintenance and treatment of the experimental animals and the research process have received an ethical conduct certificate from the Ethics Commission of the Faculty of Medicine, Universitas Airlangga. Most of the research were conducted in the Department of Health, Faculty of Vocational Studies, Universitas Airlangga.
The two brain specimens were fixated by immersion for 24 hours at room temperature, each with 50 % of ethanol and 10 % BF. Then, one of the hemispheres was processed with routine coloring for the light microscope and the other for Transmitted Electron Microscope (TEM).
The method by light microscope. The cerebellum of the hemisphere fixated with 50 % of ethanol was cut into 1 cm 3 to get embedded in paraffin, cleared dan stained using Hematoxylin-Eosin (HE). The same process for the cerebellum of the hemisphere fixated in 10 % BF.
Method and Analysis by TEM.
Both cerebellum of in 50 % of ethanol and 10 % BF were cut into one mm 3 to get fixation to Karnovsky 1⁄2 for 720 hours at 4 °C. This process took 720 hours because the laboratory of Electron Microscope in Eijkman Institute Universitas Indonesia-Cipto Mangunkusumo Hospitals for later steps must be removed at that time. The Karnovsky solution was manufactured as a kit by Electron Microscope Science (EMS) in Philadelphia. The authors observed the structure of cell membranes, organelles, and nucleus of the neuron cells. The authors would like to prove if the denaturation effect of ethanol occurred in the nucleus by analyzing the diameter by image raster3 tool and comparing it with BF.
RESULTS
There is a different result seen by a light microscope and TEM. In the light microscope. It shows that both of fixation has no different effect of the morphology of the cell membrane, cytoplasm, the nucleus of Purkinje cells (Neuron purkinjense), and no neutrophils are seen, as seen in Figure  1 . The cell membrane and cytoplasm stained red and nucleus blue. The neutrophils in both objects were sharp. In TEM, the structure of the cell membrane, organelles, and cytoplasm of Purkinje cells look broken in the cerebellum fixated with 50 % of ethanol, except for the nucleus (Fig. 2) .
The authors analyzed the diameter of the nucleus of Purkinje cells in both fixations (Table I ). The data were tested for normal distribution with the Shapiro-Wilk test. Because the data were not normal, the authors continued with the Mann-Whitney test with IBM Statistic 20. It showed that there was no significant difference in the diameter between 50 % of ethanol and 10 % BF treatments (p>0.05).
Variable
Mean ± SD 
DISCUSSION
The results of the cerebellum preparation with HE staining between 50 % of ethanol and 10 % BF were not different. Recent research found that 50 % of ethanol had the capability to hardening tissue to increase contrast in micro-CT (Patzelt et al., 2019) . Based on these findings, the authors assume that 50 % of ethanol concentration is almost the same as BF 10 % in terms of their capability of hardening tissue and color absorption. Some studies prefer using ethanol with a concentration of 70 % for routine or immunohistochemical staining (Freudenthal; Jarrett & Hardy; Schutte et al., 1987; Su et al.) . However, there are also those who claim that ethanol shows better results (Battifora & Kopinski) . Therefore, until now, research is still developing to determine the best protocol for ethanol concentration and duration of fixation.
Different results were indicated in the observation with TEM. The cell membrane and organelles in the Purkinje cell cytoplasm at 50 % of ethanol appeared to be degraded even though the storage applied Karnovsky 1⁄2 at 4 °C for 720 hours. Research showed that storing specimens in Karnovsky 1⁄2 more than six months did not cause any damage to the tissue and cell structures (Mount et al., 1997) . According to Patzelt et al., the effect of 50 % of ethanol shrinkage is very low, compared to other ethanol fixation concentration. This notion had never been conformed with an electron microscope. However, the previous study showed that the effect of ethanol to damage the morphology would not happen if the ethanol was used as a wash after fixation (Llewellyn-Smith & Minson, 1992) .
The morphology and diameter of the nucleus did not seem to differ between 50 % of ethanol and BF. The authors tried measuring the diameter of the nucleus Purkinje cells and found no difference in the nucleus diameter based on the statistical results. However, preliminary research proved that the RNA yield from brain tissue fixated with BF could only be protected by 5 % on average, compared to 70 % ethanol (Su et al.) . BF makes a cross-linking reaction between nucleotides and proteins so that less perfect separation and high temperatures can reduce the detected RNA yield (Su et al.) .
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